As most of the grasshoppers already had wings when the burning was done, the majority escaped unharmed. Garden truck and small trees in the infested areas were attacked by the pests. Corn, tomatoes, and even onions were stripped of every leaf. In many instances small shade trees, even including eucalyptus, were completely defoliated.
The neighborhood of Los Banos, largely due to the great irrigation system and to the large amount of land which has been 'swamped,' supports a very large bird population. Water birds and shore birds are very abundant along the canals and in the marshes, whereas the pasture lands, the alfalfa, and the trees, Although observation in the field furnishes some evidence as to the kinds of birds feeding on an insect and the quantity consumed, yet it is on stomach examination that we must depend for accurate evidence as to the numbers of insects taken. In this instance a determination of the numbers of grasshoppers taken by the bird was made easy because of the presence of the mandibles of the insects--hard parts which remained undigested. Experiments by other investigators as well as some performed by the writer show that insects such as grasshoppers are digested by birds in from three to four hours. Consequently the number of grasshoppers destroyed each day must be at least three times the number found in a stomach.
The following table gives the results of the stomach examinations. In spite of the comparatively few stomachs of each species examined the results should give a fairly accurate idea of the extent to which birds in the infested areas were feeding on grasshoppers.
Considering the capacity of the bird, the Burrowing Owl (Speotyto cunicularia hypog•ea) must be considered the most efficient destroyer, twenty-eight grasshoppers having been found in the one stomach examined. Although the table is probably far from accurate, yet it gives some idea of the comparative destruction afforded by the different species. It will be noted that such birds as the Bicolored Redwing and the Western Meadowlark, birds of small capacity, far outrank in destructiveness birds with large capacity, because of their greater numbers. Red-wings, 5Ieadowlarks, Orioles, Kingbirds, and Shrikes appeared to be feeding almost wholly upon grasshoppers. Probably more than three-fourths of all the destruction by birds was accomplished by these five species. It should be of interest to note that these are mainly birds against which complaint is made upon the score of crop destruction. Even though the Bicolored Red-wing averaged but nine grasshoppers per bird in those examined, yet, on account of the numbers of individuals, it must be considered the most valuable destroyer. The one stomach of a Brewer's Blackbird examined probably does not demonstrate the true character of this blrd's food at this time, for in other instances this blackbird has been found to be more insectivorous than the Bicolored Red-wing. The average Western Meadowlark must have consumed at least fifty grasshoppers a day.
Certain birds examined and found to contain but few grasshoppers doubtless fed to a larger extent on these insects when they were of smaller size. The swallows, for instance, owing to their small size, were unable to eat a large grasshopper. If the investigation could have covered the entire time of the outbreak, it would probably have been found that certain birds were far more efficient destroyers when the insects were small than when they became larger.
Fortunately some material collected at Los Banos the same. month in 1911 was available. This afforded a comparison of the food of the Western Meadowlark and the Bicolored Red-wing in two successive years. As grasshoppers were less numerous in the. summer of 1911, it has been possible to obtain information as to the comparative destruction by these birds when grasshoppers were in relatively normal numbers and when they were in abnormal numbers. A glance at the following The average destruction per day can be obtained by multiplying the figures of the table by three. The numbers given are the numbers actually found in the stomachs. The fact that sixty-six Meadowlarks taken in the six months when grasshoppers are abundant, and in a locality where outbreaks are almost unknown, averaged ten grasshoppers apiece or thirty a day, furnishes convincing evidence of the large toll exacted by this bird. The fact that 96.3 per cent of the food of six birds taken in September was made up of grasshoppers is also significant of a preference for this Such is some of the evidence regarding the destruction of grasshoppers by birds in California. It allows of the conclusion that birds are really a significant agent in the destruction of these pests. It does not allow of the conclusion that they can be relied upon to limit their numbers below the point where damage can result. Man demands too great a readjustment of natural conditions to permit of complete dependence on the natural order of things. But because artificial means of eontrolllng insect pests must be used, the value of a knowledge of the interrelations of organisms is in no way lessened.
In a study of this kind we can at best but discover the more obvious relations between birds and insects. Occasionally we can infer that certain interrelations exist which are not capable of being demonstrated by direct evidence. For instance: The faihtre of birds to cheek an insect outbreak after insects have appeared in abnormal numbers is evident to all. The success in preventing insects from becoming abnormally abundant is not apparent. In fact no absolute proof of their good work in this eonneetlon is obtainable. It must simply be inferred from data regarding the food of birds and their relation to insects when they appear in abnormal numbers, that the regulative influence exerted at times when normal conditions exist is just as important if not more important than their influence under abnormal eondltions. It seems safe to conclude that the regulative influence exerted by birds keeps pace with the fluctuations of insect life.
